Abstract. This study developed and validated a French version of the Adult Temperament Questionnaire short form (ATQ; Evans & Rothbart, 2007) . The ATQ is a self-report instrument that evaluates four temperamental dimensions: negative affect, effortful control, surgency/extraversion, and orienting sensitivity. The French version was elaborated following adaptation and translation procedures that are precisely described. A first sample of 141 young adults completed the ATQ. Internal consistency and test-retest correlations over a 4-week period suggest an adequate reliability, and a confirmatory factor analysis revealed a 4-factor solution consistent with the original instrument. Internal consistency and factorial structure were reexamined with a second sample (N = 385). Criterion-related validity was explored in relation to Big Five model dimensions and yielded results comparable to those of the original instrument. Overall, results indicate a good equivalence between the original and the adapted instrument.
Introduction
Temperament is seen as a precursor of personality, rooted in biological predispositions (Ahadi & Rothbart, 1994; Rothbart, Ahadi, & Evans, 2000) . Based on psychobiological and cross-cultural research, McCrae et al. (2000) suggested that the Big Five or the Five-Factor model (FFM) of personality have temperamental bases that could be heritable (Plomin & Caspi, 1999) . Numerous models of temperamental dimensions have been described over the years (e.g., Buss & Plomin, 1975; Cloninger, 2000; Rothbart et al., 2000; Thomas & Chess, 1977) leading to manifest heterogeneity, although there is a certain convergence among the main posited dimensions. Dimensions pertaining to positive and negative emotionality (Clark & Watson, 1999; Watson, Wiese, Vaidya, & Tellegen, 1999) , concomitant behavioral systems (e.g., behavioral activation and inhibition systems, Gray, 1990) , as well as self-regulatory-related constructs (e.g., persistence, Cloninger, 2000 ; effortful control of attention, Derryberry & Rothbart, 1988) seem to be fairly inclusive across temperament models. However, hierarchical and content domain issues regarding how lower-level constructs cluster together, as well as the appropriateness and the nature of content domains remain controversial, resulting in variable constructions across models. Differences between models emphasizing emotional and regulatory behaviors and personality trait models have also resulted in differences across models (e.g., Big Five; ElseQuest, Hyde, Goldsmith, & van Hulled, 2006) . Still, Rothbart's temperament constructs showed substantial levels of convergence with normative trait models, with hierarchical conceptual clarity at the temperament level converging with abstract personality traits related to the Big Five and the MultiLanguage Seven (Evans & Rothbart, 2007, in press; Rothbart et al., 2000) .
Rothbart and colleagues identified temperament dimensions and designed instruments to assess them from infancy through adolescence (Capaldi & Rothbart, 1992; Goldsmith & Rothbart, 1991; Putnam, Garnstein, & Rothbart, 2006; Rothbart, 1986) , and adulthood (Derryberry & Rothbart, 1988; Evans & Rothbart, 2007) . The core aspects of temperament they outlined revolve around emotional or motivational tendencies and attentional processes. Emotional tendencies are viewed as broadly integrative systems organizing feeling, thought, and action. Emotional and attentional processes interact in a reciprocal fashion, that is, attentional processes can act on and influence emotion, and emotional processes impact attention (Rothbart & Posner, 2006) . Rothbart's model of adult temperament includes 4 dimensions and 13 subdimensions. The negative affect dimension includes 4 subdimensions: fear (anticipation of distress), frustration (related to interruption of ongoing tasks or goal blocking), discomfort (related to sensory qualities of stimulation, including intensity, rate or complexity), and sadness (lowered mood and energy related to exposure to suffering, disappointment, and object loss). The extraversion/surgency dimension includes 3 subdimensions: sociability (enjoying presence and interaction with others), high-intensity pleasure (a sensationseeking construct), and positive affect (its intensity, duration, frequency, rate of onset, and rising intensity of pleasure). Effortful control is a broad temperament construct based on the executive attention system and includes 3 subdimensions: effortful attention (focus and shifting), inhibitory control (inhibition of inappropriate behavior), and activation control (capacity to perform an action when there is a strong tendency to avoid it). Finally, orienting sensitivity is defined as automatic attentional processing, both internally (e.g., spontaneously occurring ideation and imagery) and externally (perceptual awareness of stimuli not associated with current task demands), and is measured via 3 subdimensions, namely, general perceptual sensitivity (awareness of slight, low intensity stimulation arising from the external or internal environment), affective perceptual sensitivity (awareness of affect associated with low-intensity stimuli), and associative sensitivity (frequency and remoteness of automatic cognitive activity; Evans & Rothbart, 2007; Rothbart et al., 2000) . Particular strengths of this model, besides its recognition of the developmental pathways of these dimensions and their qualitative variations over development, are formulations in accordance to possible links with biology (Rothbart, Derryberry, & Posner, 1994; Rothbart & Posner, 2006) and with various widelyknown dimensional models of adult personality, such as the Big Five. Definite associations have been reported in the past between temperament processes and personality traits: negative affect with neuroticism, orienting sensitivity with intellect/openness, temperamental extraversion/surgency with Big Five Extraversion, and effortful control with conscientiousness (Evans & Rothbart, 2007; Rothbart et al., 2000) . These strong relationships suggest global similarity between higher-level dimensions and, hypothetically, influence of temperamental processes on personality traits (e.g., Clark, 2005) . Differences have not been subjected to empirical investigations, however, but conceptually speaking it is possible that the lower-order dimensions are quite different between temperament and personality (e.g., NEO-PI-R facets). Also, the development of the Adult Temperament Questionnaire (ATQ) proceeded with a rational or top-down procedure with items that match conceptual definitions of subdimensions, while the Big Five tradition proceeded from an empirical strategy relying on factorial analysis to identify constructs.
The Adult Temperament Questionnaire (ATQ) is a self-report questionnaire developed to assess 4 dimensions and 13 subdimensions of the Rothbart model. Recently reported psychometric properties of the ATQ suggest good internal consistency for every subdimension (only one had a Cronbach's α inferior to .70), coherent and clean factor structure (every subdimension loads on the relevant factor, with only two nontrivial crossloadings), and convergent validity with the Big Five model consistent with hypotheses and previous results (Evans & Rothbart, 2007) . The ATQ successfully differentiated emotional and attentional components of individual difference measures involving temperament and personality, suggesting that the model may be theoretically informative in relation to other models (Evans & Rothbart, 2008, in press ). Finally, to date, an adaptation of the ATQ has been undertaken in Dutch, Italian, German, and Japanese.
The present study presents the procedure that allowed for a French translation/adaptation of the short form of the ATQ and reports results concerning internal consistency, temporal stability, factorial structure, and convergent validity with the Big Five, the Big Five having been used in the validation of the original study (Evans & Rothbart, 2007) . For the factorial structure, we hypothesized uncovering a 4-factor structure coherent with the model and the factor analysis of the original version, i.e., each subdimension loading specifically on its respective dimensions, with intercorrelated dimensions, and no secondary loadings (Evans & Rothbart, 2007) . As for the relationships with the Big Five, we expected significant correlations according to theoretical considerations and previous findings: positive association of negative affects with neuroticism, positive association of effortful control and conscientiousness and a negative one with neuroticism, positive association of surgency/extraversion with extraversion, and, finally, a positive association of orientating sensitivity to intellect/Openness.
Method Participants
As in the original validation study (Evans & Rothbart, 2007) , a first sample of undergraduates in psychology courses was enrolled to participate. Approximately 400 students from a French-Canadian university in the province of Quebec were invited in class to participate in a study on personality; 141 agreed and completed a package including the ATQ and the MINI International Personality Items Pool (MINI-IPIP; Donnellan, Oswald, Baird, & Lucas, 2006) , a measure of the five dimensions of the Big Five personality model. The sample included 22 men and 118 women, with age ranging from 19 to 59 and a mean age of 22.19 (SD = 6.09; one participant did not report demographic information). A total of 67 participants completed the same measures 4 weeks later. All participants volunteered to take part in this study, and no incentives were awarded. A second larger and more diverse sample was collected to replicate findings from the first sample, in terms of internal consistency, factorial structure, and convergent validity. Students from all levels and employees of a large university were solicited by e-mail for a study on personality, 385 gave inform consent. The mean age was 28.14 (SD = 9.63) and 83% were female. Participants completed a package of nine questionnaires, including the ATQ and the Mini-IPIP. Finally, the original data (Evans & Rothbart, 2007) set was made available to make comparisons with analyses that were not performed in the study reporting the test construction.
Measures ATQ
The ATQ is a self-report questionnaire developed to assess 4 dimensions (effortful control, negative affect, extraversion/surgency, and orienting sensitivity) as well as its 13 subdimensions (see Table 1 for the complete list of subdimensions). The current study pertains to a 77-item short version of the ATQ. Items consist of 7-response option Likert scales (1 = extremely untrue of you; 4 = neither true nor false of you; 7 = extremely true of you) presented using a randomly generated order. The psychometric properties of the original versions are reported in Table 1 .
MINI-IPIP
Since temperament dimensions are theoretically closely associated with dimensions of the Big Five (Ahadi & Rothbart, 1994) , and since the Big Five served to investigate criterion-related validity for the original instrument, we included a Big Five measure in our study in order to replicate the validation procedure of the original ATQ. The MINI-IPIP (Donnellan et al., 2006 ) is the 20-item short form of the 50-item International Personality Item Pool, Five-Factor Model measure (IPIP-FFM; Goldberg, 1999) . Items consist of 5-point Likert scales. Strengths of the MINI-IPIP are its factorial orthogonality and its shortness (4 items per dimension) while still allowing psychometric evaluations (e.g., internal consistency, factorial analysis). Results from the validation study indicate that the Mini-IPIP is a psychometrically sound instrument in terms of internal consistency, temporal stability, factorial structure, and convergent validity (Donnellan et al., 2006) . The French adaptation used in the current study has been validated (Laverdière, Diguer, & Gamache, 2007) and showed solid psychometric properties. The following descriptive results were obtained in the current study in Sample 1 (Sample 2): Extraversion: α = .76 (α = .81); Agreeableness: α = .69 (α = .76); Con- 
Procedure Adaptation
The adaptation procedures used here were selected based on the guidelines developed by the International Test Commission (Hambleton, 2001; Van de Vijver & Hambleton, 1996) , and also by Vallerand's (1989) method. In consideration of the assets and drawbacks of the forward-adaptation and the backward-adaptation methods (Hambleton & Kanjee, 1995) , we performed a combination of both methods in a procedure akin to the one developed by Vallerand (1989) . A committee of four functionally bilingual translators was formed, three of whom were content experts. The original version, the consensually derived target version, and the backtranslated version were compared, and no significant differences were identified.
In order to rule out the risk of emphasizing literal similarity against conceptual similarity, several procedures were followed to ensure equivalence between the two versions. We followed guidelines developed by Jeanrie and Bertrand (1999) which allow systematic judgmental procedures and quantitative ratings of three levels of equivalence (content, conceptual, and linguistic), considering that backtranslation and the committee procedures rely too much on judgmental evaluations. Results of these evaluations are reported in the result section.
Pretest
Before examining its psychometric properties, we submitted the adapted version to a pretest to ensure clarity of items, absence of any ambiguity, as well as to make sure that items were worded in a language that was perfectly understandable by the target population (Vallerand, 1989) . Twenty individuals, drawn from the same population as our sample, were asked to rate each item on its clarity (1 = not clear at all to 7 = perfectly clear) and also to circle every item or part of item that were not clear. Vallerand (1989) suggests reviewing items that have a score under 4.
Statistical Analyses
For internal consistency, Cronbach αs were calculated and 95% confidence intervals (CI); the standard errors of αs used in the computation of the CI were derived according to the method of Duhachek and Iacobucci (2004) , which has proved to be the most accurate compared to other derivation methods. Temporal stability over a 4-week period was obtained through correlations, and their 95% CI were computed using the R2 software (Steiger & Fouladi, 1992) .
Confirmatory factor analyses (CFA) were conducted using EQS software (Bentler, 1995) . A first CFA was conducted on Sample 1, and then its validity was explored by a replication of the exact same structure on the second sample. Following recommendations by Hu and Bentler (1998) , we report several statistics for model evaluation: (a) the χ² test, which is a test of exact model fit to data; (b) the root mean square error of approximation (RMSEA), which is a measure of badness of fit of the error of estimation in the population, a value of .06 or lower indicating a close model fit, .08 or lower a reasonable model fit; (c) the comparative fit indices (CFI), which should be superior to .90; (d) the goodness of fit indices (GFI), which provide the overall variance explained by the fitted model; and (e) the standardized root mean-square residual (SRMR, a value below .10 of which is indicative of a good fit. Because the original report did not provide information regarding CFA, we ran this analysis with the original data set. Gender and age effect were examined by means of t-test and correlations. Finally, correlations were used to explore convergent validity between the ATQ and the Big Five measure.
Results

Equivalence and Pretest
First, in terms of content equivalence, all committee members agreed that the behaviors and symbols referred to in the ATQ are present in the target culture and thus seemed obviously adequate for French Canadians. Second, for conceptual equivalence, 72 items were judged to be identical, while 5 items (10, 11, 44, 66, 70) received a mean score across raters of 1.5 (on a 4-point scale, means across the four raters), Third, in terms of linguistic equivalence, 72 items were judged to be perfectly equivalent in their form and their meaning, while 5 items (8, 10, 13, 18, 22) had a score of 1.5 (on a 4-point scale). These ratings are quite acceptable, and they reflect some minor differences from the original wording that were made to maximize conceptual similarity over literal similarity.
The pretest showed that no items were below the cutoff score of 4 on the 7-point scale, the mean for the 77 items being 6.69 (Mdn = 6.45; SD = .40; range = 4.7 to 7). All items were therefore judged to have sufficient clarity and to be written in an appropriate language.
Psychometric Properties
Cronbach's α, temporal stability, their 95% confidence intervals (CI), and factorial structure for our Samples 1 and 2 and the original version are presented in Table 1 . Cronbach's αs of the adapted version are quite similar, and at times superior, to those of the original version. In the first sample, weak αs are found for the high pleasure subdimen-sion, the inhibitory control subdimension, and for the three orienting sensitivity subdimensions. In the second sample, only the affective perceptual sensitivity subdimension presented an α below .60. The test-retest correlations for all dimensions and subdimensions over the 4-week interval indicate high temporal stability.
The factorial structure of the ATQ was examined through CFA. We computed a 4-factor model in which each subdimension was determined by the higher order dimensions, without any cross-loadings, and in which correlations between latent factors were estimated. Evaluation of the subdimensions for nonnormality revealed a Mardia coefficient for multivariate kurtosis of 14.71 (z = 4.42), which was suggestive of nonnormality in the sample; then, CFAs were conducted using the elliptical-distribution theory method of estimation, which is not constrained by kurtosis. For the first sample, the exact fit for this model was rejected although a close fit was observed (χ² = 83.14, df = 58, p = .02; χ²/df = 1.43), which is considered an acceptable model fit (RMSEA = .056, 90% CI upper bound .081). The other indices were good: CFI = .94, GFI = .89 and SRMR = .09. Standardized coefficients for this model are presented in Table 1 as well as those from the original version, with the same model constraints. Two low loadings are apparent for discomfort and high pleasure subdimensions. Correlations among latent variables are reproduced in Table 2. The same model was then evaluated upon the second sample. The exact fit was rejected (χ² = 259.36, df = 58, p < .001) and the RMSEA was borderline (.10, upper bound 90% CI = .11) while values for the other indices were as follows: CFI = .87, GFI = .94, and SRMR = .08. The CFI is below the acceptable threshold, while the GFI and the SRMR are in the acceptable range. Standardized coefficients for this model are presented in Table 1 . Three coefficients are low, discomfort, high pleasure, and general perceptual sensitivity subdimensions. The original data for the sample of 258 undergraduates (Evans & Rothbart, 2007) was then analyzed in the present study to provide comparison with the adapted version. The exact fit was rejected (χ² = 172.63, df = 58, p < .001), and the fit indices were slightly below cutoff points: RMSEA = .088, CFI = .87, GFI = .87, SRMR = .11. Standardized coefficients for this model are also presented in Table 1 .
Gender and age effect were evaluated in the two samples. For Sample 1 (N = 116; some participants did not report their age), two correlations with age of participants were significant, and only one was equal or greater than .20 (a small effect size; sociability [r = -.19, p = .048] and high pleasure [r = -.20, p = .023]). The mean of all correlations with age is .11. Considering an α level of .01 due to multiple testing, no gender effect was observed. For the second sample (N = 385), the only noteworthy correlation is again with high pleasure (r = .21, p = .001), and the mean of all correlations is .11. With p-values correction, gender differences were observed for fear (t = 4.21, p = .001), sadness (t = 7.33, p = .001), positive emotions (t = 4.10, p = .001), and general perceptual sensitivity (t = 3.16, p = .001). At the dimensional level, significant differences were only observed for negative affects (t = 5.88, p = .001), women reporting higher values.
Finally, convergent validity of the ATQ with the Big Five was evaluated: Correlation matrices for the original and adapted versions were again remarkably similar to Rothbart's previous findings (Evans & Rothbart, 2007;  Rothbart et al., 2000) , and in theoretically predictable ways (see Table 3 ). ATQ extraversion was positively correlated with Big Five extraversion, ATQ negative affect with Big Five neuroticism, ATQ effortful control with conscientiousness, and orienting sensitivity with both intellect/openness.
Discussion
The aim of the present study was to report on the French adaptation/translation of the ATQ and to provide information about the adaptation procedure and the psychometric properties of this version. Translation was made with an integration of forward and backward procedures. Evaluation of equivalence of every item between this version and the original one was very satisfactory: Almost all items were found to be applicable in the French-speaking community and identical to the original ones. We conclude from these results that the behaviors and attitudes depicted to assess temperamental constructs are adequate and meaningful in the target culture.
The internal consistencies for the 4 dimensions were satisfactory, with all Cronbach's αs ranging from .67 to .85 for the first sample, and from .72 to .82 for the second sample. These results were similar to those reported in the original study. For the subdimensions, Cronbach's αs are very close to those of the original version, notwithstanding those of the orienting sensitivity dimension and inhibitory control which were low, albeit with better figures in Sample 2. The high test-retest correlations suggest a good stability, which is an important aspect since temperament evaluation should be highly stable. No comparisons for these estimates are possible since the original report did not specify those coefficients.
The CFA model applied on the first sample had an adequate fit. Replication of this model in the second sample yielded more equivocal results. The exact fit was rejected; RMSEA and SRMR indices indicated an acceptable fit, while the CFI was near but below the cutoff score of .90; overall explained variance was high (GFI = .94). Differences between our two samples in terms of model fit may be explainable by differential sample composition. The first sample was rather homogeneous, consisting of undergraduate students in psychology courses, while the second one consisted of undergraduates, graduate students, researches, professors, staff employees, etc. -also the mean age is older. It is also of interest to compare the results of these two CFAs with those obtained from the original sample: The factorial structure observed in our two Frenchspeaking samples appeared to be quite comparable to the one derived from the original one, although our fit indices were slightly higher. The standardized loading for the high pleasure subdimension was consistently low for all three samples, suggesting that it may be less reflective of the latent construct of extraversion than the two other subdimensions. Some nonoptimal findings were also observed for the orienting sensitivity dimension. The internal consistency was low for its subdimensions, and one standardized loading for the CFA in the second sample was low. At the dimensional level, the internal consistency and the temporal stability of orienting sensitivity were suggestive of adequate reliability, although indices for subdimensions reflected instability, which was also observable in correlations between latent variables. The correlations between orienting sensitivity and other latent variables were different in the two samples. These results converge toward further investigations of the orienting sensitivity dimension.
Intercorrelations among ATQ dimensions are quite similar to those observed in the original study. Although we used a different FFM measure, correlations with FFM dimensions closely matched those observed by Evans and Rothbart (2007) and were theoretically predictable. These correlations are somewhat consistent with Digman's (1997) findings of two higher order FFM factors, as well as with Evans and Rothbart's (in press ) 2-factor model of temperament; Digman's α factor included loadings from emotional stability, conscientiousness, and agreeableness. The negative association between negative affect and effortful control is consistent with Digman's α factor. In addition, positive correlation between negative affects and neuroticism coupled with the negative correlation of effortful control with conscientiousness are consistent with the Digman model, as well as our 2-factor model of temperament. Digman's β factor included positive loadings from extraversion and intellect/openness, and our finding of a positive association between temperamental extraversion and orienting sensitivity (i.e., correlates of Big Five extraversion and orienting sensitivity, respectively) are consistent with this model. Further, temperamental extraversion was substantially correlated with both Big Five extraversion and intellect openness, and orienting sensitivity was positively associated with both extraversion (modestly) and intellect openness. Digman suggested that the α factor may be interpreted as a factor related to socialization (i.e., related to responsibility and socially appropriate behavior), whereas the β factor has been interpreted as involving personal growth or superiority striving. Evans and Rothbart (in press) interpreted the temperamental correlates of α and β as being indicative of differential relations between motivational-emotional (positive and negative) and cognitiveattentional (automatic and controlled) processes, with negative affect being reciprocally related to attentional control and appetitive reactivity (extraversion/positive emotionality, which includes positive affect and approach) being positively associated with the automatic orienting of attention.
In conclusion, we believe that the adapted version of the ATQ as well as the original one can be of great interest and utility for both researchers and clinicians. First, the ATQ is a valid measure of temperament dimensions that have their direct correspondence in measures adapted for inborn, children and adolescents, which offer the opportunity of longitudinal study and cross-sectional comparisons of different cohorts. Second, constructs such as effortful control have recently gained importance in descriptions of psychopathology, for example, and have been linked to various disorders, such as personality disorders (Hoermann, Clarkin, Hull, & Levy, 2005; Laverdière & Diguer, 2009 ). Dimensions of temperament are of substantial interest in the study of adult adaptation, but also in the description and characterization made by clinicians (e.g., Hoermann et al., 2005) . Overall, reliability and validity data suggested that this French version of the ATQ is equivalent to the English original version. It possesses psychometric qualities that are sound and similar -and sometimes slightly better -than the original English version. One strength of the study was the reanalysis of the original data to assess the fit of its factorial structure. A major weakness of the study is the underrepresentation of men: This gender effect may limit the generalizability of the results or bias some results. Also, the sample is rather homogeneous regarding race (Caucasian) and social status: Even with a concern for diversity for the second sample and a strategy to recruit more than undergraduate students in psychology, all participants had an e-mail account and access to a computer.
